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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device driven by an electric field in a lateral direction which can 
precisely control behavior of liquid crystal with respect to the 
liquid crystal display. 

SOLUTION: This liquid crystal display device is provided with 
first and second substrates 12, 14 opposing each other, a liquid 
crystal layer 16 enclosed between the first and second 
substrates, a first electrode 1 8 provided on the first substrate 
and a second electrode 20 provided on the second substrate at 
a position shifted in a direction parallel with planes of the 
substrates with respect to the first electrode. In the 
construction, liquid crystal in the liquid crystal layer is vertically 
aligned and its dielectric anisotropy is positive. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate with which the 1st and the 2nd counter, and the liquid crystal layer enclosed 
between these 1st and 2nd substrates, It is the liquid crystal display which the 1st electrode prepared in this 
1st substrate and this 2nd substrate are equipped with the 2nd electrode prepared in the location shifted in 
the direction where this 1 st electrode is parallel to a substrate side, and perpendicular orientation of the 
liquid crystal of this liquid crystal layer is carried out to them, and is characterized by the dielectric constant 
anisotropy of liquid crystal being forward at them. 

[Claim 2] The liquid crystal display according to claim 1 characterized by prolonging these 1st and 2nd 
electrodes in the shape of a straight line for a long time partially at least. 

[Claim 3] The liquid crystal display according to claim 1 characterized by the electrode of the substrate with 
which one side of these 1 st and 2nd substrates has the Black matrix and a color filter, and has this black 
matrix and a color filter consisting of this a part of black matrix. 

[Claim 4] one side of these 1st and 2nd electrodes -- a solid electrode -- it is ~ a color filter ~ this - the 
liquid crystal display according to claim 1 characterized by the part which it is formed on a transparent solid 
electrode, and this color filter has a slit, and was exposed from this slit of this solid electrode serving as one 
side of these 1 st and 2nd electrodes. 

[Claim 5] The liquid crystal display according to claim 1 characterized by preparing the 3rd electrode in one 
side of these 1st and 2nd substrates so that it may have one side of these 1st and 2nd electrodes, and 
common potential. 

[Claim 6] This 3rd electrode is a liquid crystal display according to claim 5 characterized by being formed 
so that it may lap with one side of these 1 st and 2nd electrodes partially at least. 

[Claim 7] The electrode which one side of these 1st and 2nd substrates has a gate line and a data line, and 
was prepared in another side of these 1st and 2nd substrates is a liquid crystal display according to claim 1 
characterized by being formed in a pixel. 

[Claim 8] It is the liquid crystal display according to claim 1 characterized by for one side of these 1st and 
2nd substrates having had a gate line, a data line, and TFT, having connected one side of these 1st and 2nd 
electrodes to this source electrode of TFT, having extended on the next gate line, and forming auxiliary 
capacity. 

[Claim 9] The substrate with which the 1st and the 2nd counter, and the liquid crystal layer enclosed 
between these 1st and 2nd substrates, It has the 1st electrode prepared in this 1st substrate, and the 2nd 
electrode prepared in the location shifted to this 2nd substrate in the direction where this 1st electrode is 
parallel to a substrate side. It is the liquid crystal display which one side of these 1st and 2nd substrates has a 
gate line, a data line, and TFT, and is characterized by one side of these 1 st and 2nd electrodes consisting of 
a part connected to the gate line. 

[Claim 10] Another side of these 1st and 2nd electrodes is a liquid crystal display according to claim 9 
characterized by driving liquid crystal by the electric field which are connected to the source electrode of 
TFT and formed between the 1st and 2nd electrodes, using the electrode which consists of a part connected 
to this gate line as a common electrode. 

[Claim 1 1] There are the 1st and 2nd adjoining gate lines, and the electrode which consists of a part 
connected to the 1st gate line is prolonged to 2nd near the gate line in a data line top. It is formed in the 
point of the electrode which consists of a part connected to the 1st gate line. TFT -- this -- The electrode 
connected to this source electrode is in the opposite side with the 1st gate line mainly about the 2nd gate 
line. The electrode connected to this source electrode is a liquid crystal display according to claim 1 0 
characterized by connecting with TFT formed in the point of the electrode which consists of a part 
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connected to the 1 st gate line across the 2nd gate line. 

[Claim 12] There are the 1 st and 2nd adjoining gate lines, and the electrode which consists of a part 
connected to the 1 st gate line is prolonged to 2nd near the gate line in a data line top. TFT - this - it forms 
in the point of the electrode which consists of a part connected to the 1st gate line — having - this — the 
point of the electrode which consists of a part connected to the 1st gate line as the part for TFT formation, 
and the part for electric-field formation ~ two forks ~ the liquid crystal display according to claim 10 
characterized by being formed in a **. 

[Claim 13] The substrate with which the 1st and the 2nd counter, and the liquid crystal layer enclosed 
between these 1st and 2nd substrates, The liquid crystal display characterized by having the 1st and 2nd 
electrodes prepared in the location where spacing was mutually opened in one side of these 1st and 2nd 
substrates, and the distance from a substrate side differed, and forming slanting electric field between these 
1 st and 2nd electrodes. 

[Claim 14] This liquid crystal is a liquid crystal display according to claim 13 characterized by carrying out 
perpendicular orientation and driving by slanting electric field. 

[Claim 15] The substrate with which the 1st and the 2nd counter, and the liquid crystal layer enclosed 
between these 1st and 2nd substrates, It has the 1st electrode prepared in this 1st substrate, and the 2nd 
electrode prepared in this 2nd substrate. This 1st electrode and this 2nd electrode are a liquid crystal display 
which consists of two or more parallel electrode elements in 1 pixel, and is characterized by at least the 
electrode width of face of the electrode element of this electrode and one side of inter-electrode spare time 
being un-uniform. 

[Claim 1 6] this - the liquid crystal display according to claim 1 5 characterized by one [ at least ] electrode 

element of the 1st and this 2nd electrode being parallel or perpendicular to a data bus line. 

[Claim 17] this - the liquid crystal display according to claim 15 with which one [ at least ] electrode all 

[ some or ] of all of the 1 st and this 2nd electrode are characterized by not being parallel to a data bus line. 

[Claim 18] this - the liquid crystal display according to claim 15 characterized by one [ at least ] all [ a part 

or ] of all [ of the 1 st and this 2nd electrode ] of an electrode element changing to discontinuity. 

[Claim 19] this ~ the liquid crystal display according to claim 15 characterized by one [ at least ] electrode 

element of the 1 st and this 2nd electrode being stair-like. 

[Claim 20] this - the liquid crystal display according to claim 15 characterized by both the electrode 
elements of the 1st and this 2nd electrode being stair-like, and the direction where electrode width of face 
narrows being the same. 

[Claim 21] this - the liquid crystal display according to claim 15 characterized by one electrode element of 
the 1 st and this 2nd electrode crossing by at least one point to the electrode element of another side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display. Especially this invention relates to 
the liquid crystal display which forms electric field in the direction almost parallel to a substrate side, and is 
made to turn a liquid crystal molecule on and off, in order to realize the liquid crystal display which was 
excellent in the viewing- angle property. 
[0002] 

[Description of the Prior Art] The liquid crystal display which forms electric field in the direction almost 
parallel to a substrate side, and is made to turn a liquid crystal molecule on and off is also called a horizontal 
electric-field drive mold liquid crystal display. In a horizontal electric-field drive mold liquid crystal display, 
one substrate of the substrates of the pair which pinches liquid crystal has the 1 st electrode and 2nd 
electrode, and electric field are formed toward the 2nd electrode from the 1 st electrode. Such a liquid crystal 
display is indicated by JP,7-36058,A. 

[0003] The liquid crystal of a level orientation mold is used in a horizontal electric-field drive mold liquid 
crystal display. Orientation of the liquid crystal is carried out in the 1st direction in parallel with a substrate 
side at first, and if an electrical potential difference is impressed, it will come to carry out orientation of the 
liquid crystal in the 2nd direction rotated from the 1st direction in parallel with a substrate side. That is, if an 
electrical potential difference is impressed, it is going to locate a liquid crystal molecule in a line in parallel 
with the electric field formed in inter-electrode [ 1st and 2nd ]. Since a motion of a liquid crystal molecule 
takes place in a flat surface parallel to a substrate side, a viewing-angle property does not get worse like a 
TN liquid crystal, but a liquid crystal display with a large viewing-angle property is realized. 
[0004] JP,7-159807,A is indicating the modification of a horizontal electric-field drive mold liquid crystal 
display. In this liquid crystal display, one substrate of the substrates of the pair which pinches liquid crystal 
has the 1 st electrode, and the substrate of another side has the 2nd electrode and is arranged at the physical 
relationship shifted in the direction where the 1st electrode and 2nd electrode are parallel to a substrate side. 
In this case, the 1st and 2nd substrates are mutually prolonged in band-like [ of width of face small in 
parallel ]. The flat surface containing the 1st electrode and 2nd electrode becomes slanting to a substrate 
side, and slanting electric field are formed. However, since the distance between the 1st electrode and the 
2nd electrode is quite large compared with the thickness of a liquid crystal layer, it can be said that the flat 
surface containing the 1st electrode and 2nd electrode is almost parallel to a substrate side. Therefore, also 
in this case, the liquid crystal of a level orientation mold is used and the behavior of liquid crystal is the 
same with having described above. 

[0005] JP, 10-48671, A is indicating the liquid crystal display driven by slanting electric field. Both the pixel 
electrode and the common electrode are formed in the shape of a ctenidium, and each of a pixel electrode 
and a common electrode consists of two or more parallel linear electrode elements. 
[0006] 

[Problem(s) to be Solved by the Invention] With the horizontal electric-field drive mold liquid crystal 
display with which the 1 st and 2nd electrodes were formed in one substrate, although electric field are 
formed toward the 2nd electrode from the 1st electrode, the reinforcement of electric field is strong at a 
substrate side with an electrode, and becomes weak by the substrate side without an electrode. Therefore, 
when an electrical potential difference is impressed, the orientation of liquid crystal may not become 
homogeneity between the 1st and 2nd substrates, but disclination may arise in a pixel. Moreover, when an 
electrode is only in one substrate and there is no electrode in the substrate of another side, the orientation 
film of a substrate without an electrode may be covered with static electricity. 
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[0007] In the case of the horizontal electric- field drive mold liquid crystal display with which the 1st 
substrate has the 1st electrode and the 2nd substrate has the 2nd electrode, the problem of static electricity is 
solved. However, electric field are aslant formed in a substrate side from the 1st electrode in fact to the 2nd 
electrode. For this reason, it will take action aslant for the liquid crystal of a level orientation mold to 
become electric field and parallel, when an electrical potential difference is impressed, rotating. However, 
while the liquid crystal of a level orientation mold rotates, it may be difficult to start aslant, and the behavior 
of liquid crystal may be confused. 

[0008] Furthermore, in a horizontal electric-field drive mold liquid crystal display, it becomes the 
configuration that at least one side of the 1st electrode and the 2nd electrode is prepared in a pixel, and a 
numerical aperture becomes small in many cases. Then, arrangement of the electrode which can perform a 
display large a numerical aperture and bright is called for. An electrical potential difference which is 
different in each electrode on two substrates which constitute a liquid crystal panel is impressed, and by the 
slanting electric-field method which drives liquid crystal, when the location gap between two substrates 
arises, there is a problem that the gap between the electrode of one substrate and the electrode of the 
substrate of another side changes, and an electrical-potential-difference-permeability property changes. 
Therefore, the lamination precision of two substrates is very severe, and is very small. [ of a manufacture 
margin ] 

[0009] The purpose of this invention is offering the liquid crystal display of the horizontal electric-field 
drive mold which can control the behavior of liquid crystal correctly. Other purposes of this invention are 
offering the liquid crystal display of the horizontal electric-field drive mold which can perform a display 
large a numerical aperture and bright. Other purposes of this invention are offering a liquid crystal display 
whose change of an electrical-potential-difference-permeability property is small, even if the location gap 
between two substrates arises. 
[0010] 

[Means for Solving the Problem] The liquid crystal layer by which the liquid crystal display by this 
invention was enclosed between the substrate with which the 1 st and the 2nd counter, and these 1 st and 2nd 
substrates, It has the 1st electrode prepared in this 1st substrate, and the 2nd electrode prepared in the 
location shifted to this 2nd substrate in the direction where this 1 st electrode is parallel to a substrate side, 
perpendicular orientation of the liquid crystal of this liquid crystal layer is carried out, and it is characterized 
by the dielectric constant anisotropy of liquid crystal being forward. 

[001 1] With this configuration, the 1st electrode is prepared in the 1st substrate, and the 2nd electrode is 
prepared in the 2nd substrate and arranged in the location shifted in the direction where the 1st electrode and 
2nd electrode are parallel to a substrate side. Therefore, if an electrical potential difference is impressed 
between the 1st electrode and the 2nd electrode, slanting electric field will be formed between the 1st 
electrode and the 2nd electrode. Perpendicular orientation of the liquid crystal molecule is carried out. 
Liquid crystal has the anisotropy of a forward dielectric constant. Therefore, since electric field are slanting, 
it will incline in the direction where the inclination of a liquid crystal molecule is also parallel to this 
slanting electric field. Orientation which does not have disclination in an electrical-potential-difference 
impression condition is realized by this. When this disclination does not exist, the part at which elastic 
energy stops is lost and reduction of a threshold electrical potential difference is also realized. 
[0012] Preferably, this liquid crystal consists of blend liquid crystal containing either [ at least ] the liquid 
crystal of a fluorine system, or the liquid crystal of cyano **. These 1st and 2nd electrodes are partially 
prolonged in the shape of a straight line for a long time at least. These a part of 1st and 2nd electrodes [ at 
least ] are mutually parallel. The electrode of the substrate with which one side of these 1st and 2nd 
substrates has a black matrix and a color filter, and has this black matrix and a color filter consists of this a 
part of black matrix. This black matrix is established in contact with the substrate. A color filter has the slit 
formed in the location of the electrode which a black matrix forms. 

[0013] one side of these 1st and 2nd electrodes - a solid electrode — it is ~ a color filter — this — it is 
formed on a transparent solid electrode, and this color filter has a slit and the part exposed from this slit of 
this solid electrode serves as one side of these 1st and 2nd electrodes. The 3rd electrode is prepared in one 
side of these 1st and 2nd substrates so that it may have one side of these 1st and 2nd electrodes, and 
common potential. 

[0014] This 3rd electrode is formed so that it may lap with one side of these 1st and 2nd electrodes partially 
at least. One side of these 1 st and 2nd substrates has a gate line and a data line, and the electrode prepared in 
another side of these 1st and 2nd substrates is formed so that a data line may be covered. One side of these 
1st and 2nd electrodes was protruded into bearing which goes to a pixel from the data line in the field, and 
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has covered the data line. 

[0015] One side of these 1st and 2nd substrates has a gate line and a data line, and one side of these 1st and 
2nd electrodes approaches either a gate line or a data line, and it is formed. One side of these 1st and 2nd 
substrates has a gate line and a data line, and the electrode prepared in another side of these 1st and 2nd 
substrates is formed in the pixel. 

[0016] One side of these 1st and 2nd substrates has a gate line, a data line, and TFT, and it connected with 
this source electrode of TFT, and one side of these 1st and 2nd electrodes is prolonged on the next gate line, 
and forms auxiliary capacity. The substrate with which, as for the liquid crystal display by other descriptions 
of this invention, the 1st and the 2nd counter, The liquid crystal layer enclosed between these 1st and 2nd 
substrates, and the 1st electrode prepared in this 1st substrate, It has the 2nd electrode prepared in the 
location shifted in the direction where this 1st electrode is parallel to a substrate side at this 2nd substrate, 
one side of these 1st and 2nd substrates has a gate line, a data line, and TFT, and one side of these 1st and 
2nd electrodes consists of a part connected to the gate line. 

[0017] Using the electrode which consists of a part connected to this gate line preferably as a common 
electrode, it connects with the source electrode of TFT and another side of these 1st and 2nd electrodes 
drives liquid crystal by the electric field formed between the 1st and 2nd electrodes. There are the 1st and 
2nd adjoining gate lines, and the electrode which consists of a part connected to the 1st gate line is 
prolonged to 2nd near the gate line in a data line top. It is formed in the point of the electrode which consists 
of a part connected to the 1st gate line. TFT -- this -- The electrode connected to this source electrode is in 
the opposite side with the 1st gate line mainly about the 2nd gate line. The electrode connected to this source 
electrode is connected to TFT formed in the point of the electrode which consists of a part connected to the 
1 st gate line across the 2nd gate line. 

[0018] There are the 1st and 2nd adjoining gate lines, and the electrode which consists of a part connected to 
the 1st gate line is prolonged to 2nd near the gate line in a data line top. TFT - this -- it forms in the point of 
the electrode which consists of a part connected to the 1st gate line -- having -- this - the point of the 
electrode which consists of a part connected to the 1st gate line -- as the part for TFT formation, and the part 
for electric-field formation - two forks - it is formed in the **. .. _ 

[0019] The electrode connected to this source electrode contains the part which laps with a gate line, the 
gate line located in the other side of the gate line where the electrode connected to this source electrode is 
located in the one side of a pixel, and a pixel -- even if few, the part which laps with one side is included. 
The substrate with which, as for the liquid crystal display by other descriptions of this invention, the 1st and 
the 2nd counter, It has the 1st and 2nd electrodes prepared in the location where spacing was mutually 
opened in the liquid crystal layer enclosed between these 1st and 2nd substrates, and one side of these 1st 
and 2nd substrates, and the distance from a substrate side differed, and is characterized by forming slanting 
electric field between these 1 st and 2nd electrodes. 

[0020] Preferably, perpendicular orientation of this liquid crystal is carried out, and it is driven by slanting 
electric field. The anisotropy of the dielectric constant of liquid crystal is forward. These 1st and 2nd 
electrodes are partially prolonged in the shape of a straight line for a long time at least. These a part of 1st 
and 2nd electrodes [ at least ] are mutually parallel. One side of these 1st and 2nd electrodes is formed on an 
insulating layer and a semi-conductor layer, and another side of these 1st and 2nd electrodes is formed on 
these 1st and 2nd substrates. 

[0021] It is at least 0.3 to the direction where this 1st electrode and this 2nd electrode are perpendicular to a 
substrate side, mum It is separated and formed. Furthermore, it is at least 0.6 to the direction where this 1 st 
electrode and this 2nd electrode are perpendicular to a substrate side, mum It is separated and formed. The 
thickness of an insulating layer and a semi-conductor layer is 0.3. mum It is above. Furthermore, the 
thickness of an insulating layer and a semi-conductor layer is 0.6 micrometers. It is above. 
[0022] The liquid crystal display twisted for being based on other descriptions of this invention The 
substrate with which the 1st and the 2nd counter, and the liquid crystal layer enclosed between these 1st and 
2nd substrates, It has the 1st electrode prepared in this 1st substrate, and the 2nd electrode prepared in this 
2nd substrate. This 1st electrode and this 2nd electrode consist of two or more parallel electrode elements in 
1 pixel, and it is characterized by at least the electrode width of face of this electrode element and one side 
of inter-electrode spare time being un-uniform. 

[0023] Preferably, at least the electrode width of face of one [ at least ] electrode element of the 1st and this 
2nd electrode and one side of inter-electrode spare time are un-uniform. Either [ at least ] the 1st or this 2nd 
electrode is formed in the shape of a ctenidium. Moreover, one [ at least ] electrode element of the 1st and 
this 2nd electrode is parallel or perpendicular to a data bus line. Preferably, the electrode width of face of 
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one [ at least ] electrode element of the 1st and this 2nd electrode is fixed, and its inter-electrode spare time 
is un-uniform. Or the inter-electrode spare time of one [ at least ] electrode element of the 1st and this 2nd 
electrode is fixed, and is un-uniform. [ of electrode width of face ] 

[0024] Moreover one [ at least ] electrode all [ some or ] of not all of the 1st and this 2nd electrode are 
parallel to a data bus line. Or one electrode element of the 1st and this 2nd electrode is parallel to a bus line, 
and the electrode element of another substrate has a bus line and a certain include angle. Or one [ at least ] 
all [ a part or ] of all [ of the 1st and this 2nd electrode ] of an electrode element changes to discontinuity. 
[0025] Moreover, one [ at least ] electrode element of the 1st and this 2nd electrode is stair-like. In this case, 
both the electrode elements of the 1 st and this 2nd electrode can be stair-like, and the direction where 
electrode width of face narrows can also be the same. Or the stage is mutually shifted by one electrode 
element of the 1 st and this 2nd electrode to the electrode element of another side. Or one electrode element 
of the 1st and this 2nd electrode can cross by at least one point to the electrode element of another side. 
[0026] The liquid crystal molecule is carrying out orientation to parallel with the substrate at the time of no 
electrical-potential-difference impressing. Or the liquid crystal molecule is carrying out orientation to the 
substrate and the perpendicular at the time of no electrical-potential-difference impressing. 
[0027] 

[Embodiment of the Invention] Drawing 1 shows the principle configuration of this invention. Drawing 1 
(A) shows a liquid crystal display when not impressing the electrical potential difference, drawing 1 (B) 
shows a liquid crystal display when impressing the electrical potential difference, and drawing 1 (C) shows 
the 1 -pixel display when impressing the electrical potential difference. A liquid crystal display 1 0 is 
equipped with the liquid crystal layer 16 enclosed between the transparent glass substrates 12 and 14 with 
which the 1st and the 2nd counter, and the 1 st and 2nd substrates 12 and 14 in drawing 1 . 
[0028] The 1st electrode 18 is formed in the 1st substrate 12, and the 2nd electrode 20 is formed in the 2nd 
substrate 14 The 1st electrode 1 8 and 2nd electrode 20 are prolonged in the shape of a straight line for a 
long time in the direction perpendicular to the space of drawin g 1 . The 2nd electrode 20 does not have the 
thing with the 1 st 1 8 electrode lapped mutually (or it faces), and is prepared in the location shifted in the 
direction parallel to a substrate side. In the example, the 1st electrode 18 is a common electrode and the 2nd 
electrode 20 is a pixel electrode. 

[0029] Perpendicular orientation of the liquid crystal of the liquid crystal layer 16 is earned out. The 
dielectric constant anisotropy of liquid crystal is forward. Furthermore, the orientation film 22 and 24 is 
formed in the 1st and 2nd substrates 12 and 14, respectively. The orientation film 22 and 24 is orientation 
film of a perpendicular orientation mold. The perpendicular orientation film made from polyimide by Japan 
Synthetic Rubber Co., Ltd. can be used for the perpendicular orientation film 22 and 24. The liquid crystal 
of the forward dielectric constant anisotropy of Merck Co. can be used for liquid crystal. Liquid crystal 
consists of blend liquid crystal containing either [ at least ] the liquid crystal of a fluorine system, or the 

liquid crystal of cyano **. . . 

[0030] Therefore, as shown in drawing 1 (A), while not impressing the electrical potential difference, 
orientation of the liquid crystal molecule is carried out almost perpendicularly to a substrate side. If an 
electrical potential difference is impressed between the 1st electrode 18 and the 2nd electrode 20 as shown 
in drawing 1 (B) the electric field which face to the 1st electrode 18 from the 2nd electrode 20 as shown by 
the arrow head will be formed. Although electric field are aslant formed to a substrate side, the distance 
between the 1st electrode 1 8 and the 2nd electrode 20 is quite large compared with the thickness of the 
liquid crystal layer 16. therefore, the inclination of the flat surface containing the 1st electrode 18 and 2nd 
electrode 20 is boiled comparatively, and it is small and it can be mostly considered to a substrate side that it 
is parallel Therefore, this liquid crystal display 10 can be considered to be a kind of a longitudinal direction 
electric-field drive mold liquid crystal display. In addition, the electric field aslant formed to a substrate side 
are called slanting electric field here. 

[0031] If an electrical potential difference is impressed, orientation of the liquid crystal molecule which 
carries out orientation perpendicularly and has the anisotropy of a forward dielectric constant will be earned 
out so that it may become parallel to slanting electric field. Many liquid crystal molecules in 1 pixel shift to 
drawing 1 (B) very smoothly from the condition of drawing 1 R> 1 (A), and they carry out onentation stably 
so that it may become parallel to slanting electric field. Therefore, as shown in drawing 1 (C), 1 -pixel field 
10a of a liquid crystal display 10 can realize the bright display without disclination. 

[0032] Drawing 2 is drawing showing the example of a comparison of the liquid crystal display of drawing 
1 . In drawing 2 , the 1st electrode 1 8a and 2nd electrode 20a are prepared only in the 2nd substrate 14. The 
liquid crystal layer 16 contains the liquid crystal which is a perpendicular orientation mold and has the 
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anisotropy of a forward dielectric constant. Therefore, if an electrical potential difference is impressed 
orientation of the liquid crystal molecule will be carried out so that it may become parallel to honzontal 
electric field, as shown by the arrow head. However, the liquid crystal molecule located in the pars 
intermedia between [ of two ] electrode 1 8a and 20a is indefinite in whether it follows whether it follows in 
the direction of orientation of the liquid crystal molecule by the side of the right end section in the direction 
of orientation of the liquid crystal molecule by the side of the left end section, and the orientation of liquid 
crystal becomes unstable. Therefore, as shown in drawing 2 (C), Disclination D arises in the center section 
of 1 -pixel field 10b of a liquid crystal display. 

r00331 Moreover, in the configuration of drawing 1 , when a liquid crystal molecule has the anisotropy of a 
negative dielectric constant, it comes to carry out orientation of the liquid crystal molecule perpendicularly 
to electric field. This is similar to the orientation of the liquid crystal molecule located in the pars intermedia 
of drawing 2 (B) In this case, perpendicular orientation of most liquid crystal molecules is earned out, and 
they cannot realize a bright display. In the example of drawing 1 , orientation which does not have 
disclination in an electrical-potential-difference impression condition is realized When there is no 
disclination, the part at which elastic energy stops is lost and reduction of a threshold electrical potential 

difference is also realized. • r A , t^,„,„;^« i 

r0034] Drawing 3 is drawing showing the example of change of the configuration of drawmgj.. Drawing 3 
(A) shows a liquid crystal display when not impressing the electrical potential difference, drawmgj .(B) 
shows a liquid crystal display when impressing the electrical potential difference, and drawing 3 (C) shows 
the 1 -pixel display when impressing the electrical potential difference. A liquid crystal display 1 0 is 
equipped with the liquid crystal layer 16 enclosed between the transparent glass substrates 12 and 14 with 
which the 1st and the 2nd counter, and the 1st and 2nd substrates 12 and 14 in dmwjnsl^ , 
100351 The 1st electrode 18 is formed in the 1st substrate 12, and the 2nd electrode 20 and 3rd electrode 26 
are prepared in the 2nd substrate 14. The 1st electrode 18, 2nd electrode 20, and 3rd electrode 26 are 
prolonged in the shape of a straight line for a long time in the direction perpendicular to the space ot 
drawing^ In the 1 st electrode 1 8, the 2nd electrode 20 is formed in the location shifted in the direction 
parallel to a substrate side, without lapping mutually. The 3rd electrode 26 is formed in the location which 
laps with the 1st electrode 1 8 (or it faces). In drawing 3 , the 1st electrode 18 and 3rd electrode 26 are a 
common electrode, and the 2nd electrode 20 is a pixel electrode. Perpendicular orientation of the liquid 
crystal of the liquid crystal layer 16 is carried out, and the dielectric constant anisotropy of liquid crystal is 
forward. Furthermore, the perpendicular orientation film 22 and 24 is formed in the 1st and 2nd substrates 
12 and 14, respectively. . . 

[0036] Therefore, as shown in drawing 3 (A), while not impressing the electrical potential difference, 
orientation of the liquid crystal molecule is carried out almost perpendicularly to a substrate side. If an 
electrical potential difference is impressed between the 1st electrode 18 and the 2nd electrode 20 and 
between the 3rd electrode 26 and the 2nd electrode 20 as shown in drawing 3 (B), as shown by the arrow 
head, the electric field which face to the 1st electrode 18 and 3rd electrode 26 will be formed from the 2nd 

foot?] Thus by using together slanting electric field and horizontal electric field, the orientation of the 
liquid crystal molecule located especially in pars intermedia comes to be stabilized and as shown in 
drawing 3 (C), 1 -pixel field 10a of a liquid crystal display 10 can realize the bright display without 
dlsdinSon. Moreover, driver voltage can be fallen now. Drawing 4 is the sectional view showing the 
example which made the configuration of drawing 1_ the detail. The 1st substrate 12 is a color filter substrate 
which has a color filter 28 and the black matrix 30. A color filter 28 contains red pixel 28R, pixel 28G 
[ green ] and blue pixel 28B. The 1st electrode 1 8 is constituted by the part prolonged in the shape ot a 
straight line for a long time in the direction perpendicular to the space of the black matrix 30 
[0038] The black matrix 30 is formed in contact with the 1st substrate 12 with metals, such as chromium. 
Although a color filter 28 is formed on the black matrix 30, in order to make an electrical potential 
difference easy to impress to liquid crystal, a slit is opened in the part of the black matrix 30 by which a 
color filter 28 is equivalent to the 1st electrode 18, and there is no color filter layer on the 1st electrode 18. 
The part the orientation film 22 seems to have projected upwards is a part of the slit of a color ii Iter 28. 
[0039] The 2nd substrate 14 is a TFT substrate in which TFT (not shown) was formed. A TFT substrate 
forms TFT in the intersection of the gate line (scan line) and data line which are prolonged in the shape of a 
grid TFT contains the gate electrode connected to a gate line, the drain electrode connected to a data line, 
and a source electrode. With a source electrode, the 2nd electrode 20 extends a source electrode and is 
formed. The data line 32 is also visible to drawing 4 . A data line 32 has the 1 st electrode 1 8 caudad, and 
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there is the 2nd electrode 20 in the middle of the 1st two electrode 18. Thus, the 1st electrode 18 is a 
common electrode and the 2nd electrode 20 turns into a pixel electrode. 

[0040] Drawing 5 is drawing showing the modification of the example of drawing 4 . The solid electrode 34 
of ITO is formed in the 1st substrate 12 which is a color filter substrate in this example. The color filter 28 is 
formed on the solid electrode 34 of ITO. The part of ITO which a slit is formed in a color filter 28 and forms 
the 1st electrode 1 8 like the example of drawing 4 is exposed from the slit, the part of the solid electrode 34 
of ITO which looks a color filter 28 like [ 1-2 micrometers ] comparatively, and is covered with the color 
filter 28 since it is thick does not contribute to driving liquid crystal. Moreover, the configuration of drawing 
4 and drawing 5 is fully committed also as a cure against static electricity. 

f00411 Drawing 6 and drawing 7 show the application of the example of drawing 4 . TFT38 is formed in the 
intersection of the gate line 36 and a data line 32. TFT38 is prolonged in parallel with a data line 32 through 
part I part 20b to which the 2nd electrode 20 extends from the source electrode 44 to the pars intermedia ot a 
pixel in parallel with the gate line 36 including the gate electrode 40, the drain electrode 42, and the source 
electrode 44. Thus, the 2nd electrode 20 is arranged in the center of a pixel. 

r00421 The 1st electrode 18 was formed of the black matrix 30, and TFT38 was covered and it is prolonged 
above the data line 32 more broadly than a data line 32. The 1st electrode 18 has lapped with the data line 32 
with Margin m, and prevents the effect of the electric field generated from a data line 32 by this. That is, 
although the field in which the orientation of liquid crystal is in disorder with the electric field formed 
between the 1st electrode 18 and a data line 32 is made, since it is covered with the 1st electrode 18, a 
display is not influenced. The color filter 28 is omitted. 

r00431 Drawing 8 and drawing 9 show the modification of the example of drawing 6 and drawing 7 . In this 
example the 2nd electrode 20 is prolonged in parallel with a data line 32 through part I part 20b prolonged 
from the'source electrode 44 to the pars intermedia of a pixel in parallel with the gate line 36, and has part II 
part 20c which laps with the gate line 36 further and is prolonged. Thus, the 2nd electrode 20 forms the Cs- 
on-Gate structure of offering the auxiliary capacity to liquid crystal while acting like a front example. 
[0044] Drawing 10 and drawing 1 1 are the modifications of the example of drawing 8 and drawing 9 , and 
are drawing showing the example which increased the pixel number of partitions. In this example, the 2nd 
electrode 20 is prolonged by two in parallel with a data line 32 from part I part 20b prolonged to the pars 
intermedia of a pixel in parallel with the source electrode 44 to the gate line 36. Furthermore, while the^l st 
electrode 18 is in both the outsides of the 2nd two electrodes 20, the 1st electrode 18 is added in the middle 
of the 2nd two electrodes 20. Thus, two or more formation of the electric field which face to the 1 st 
electrode 1 8 from the 2nd electrode 20 is carried out in a shorter pitch. It is also possible to carry out a pixel 

more than quadrisection. _ , , ^ j j n 

[0045] Drawing 12 and drawing 13 are the modifications of the example of drawing 10 and drawin g 1 1 , and 
are drawing showing the example which lengthened the gate line and formed TFT at the tip. The gate line 36 
has extension 36a caudad lengthened with the drawing along with the data line 32, and a data line 32 is 
formed on extension 36a of the gate line 36 through an insulating layer 46. TFT38 is formed at the tip of 
lower part extension 36a of the gate line 36. 

[0046] Furthermore the 2nd electrode 20 is connected to TFT38 located up with a drawing. That is, the 2nd 
electrode 20 has the 20d of the 3rd part caudad prolonged for a while from the source electrode of TFT38 
located up is set to part I part 20b which bends on the right and is prolonged along the gate line 36, and 
becomes two articles like a front example, and is prolonged caudad. Part I part 20b prolonged along the gate 
line 36 of the 2nd electrode 20 laps with the gate line 36, and is formed. Therefore, although the numerical 
aperture was reduced since part I part 20b was prolonged inside the pixel rather than the gate line 36 in the 
front example, in this example, a numerical aperture becomes high. Moreover, part I part 20b and part II part 
20c lap with the gate line 36, and form auxiliary capacity. 

[0047] Drawing 14 and drawing 15 are the modifications of the example of drawing 6 and drawing 7 , and 
are drawing showing the example which uses together slanting electric field and horizontal electric field. 
The 1st electrode 18 and 2nd electrode 20 are formed almost like the example of drawing 6 R> 6 and 
drawing 7 The 3rd electrode 26 same with having been shown in drawing 3 is formed m the shape of 
[ square ] a frame The 3rd electrode 26 is formed in the same layer as the gate line 36. The 3rd electrode 26 
is made into the 1 st electrode 1 8 and same electric potential. Thus, although there is a problem that structure 
becomes complicated and a numerical aperture also falls when the 2nd electrode 20 and 3rd electrode 26 are 
prepared in a TFT substrate side, the work which covers the electric field from a data line is large. 
Moreover the lapping part of part 1 part 20b of the 2nd electrode 20 and part II part 20c, and the 3rd 
electrode 26 forms auxiliary capacity. In addition, it cannot be overemphasized that it is placed between the 
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parts with which these electrodes lap by the insulating layer. 

Fo0481 Drawing 16 and drawing 17 are the modifications of the example of drawing 14 and drawing 15 , and 
are drawing showing the example which added the 3rd electrode 26 in the center of a pixel. In this case, the 
2nd electrode 20 has those with two articles, the 1st electrode 1 8, and the three articles of the 3rd electrode 
26 Thus a pixel divides and drives. The 3rd electrode 26 has become frame-like. As for the 1st electrode 1 8 
and/or 3rd electrode 26 which are a common electrode, forming so that a pixel may be surrounded is 
desirable in order to make minimum effect of the horizontal electric field from a data line 32 or the gate line 
36 For example, in the example of drawing 17 , it is a design bearing this in mind from drawing 6 . 
r00491 In the above example, since TFT of a reverse stagger mold was assumed, the gate is the lowest layer, 
but if a top gate mold is used (Cs is formed between a source electrode and a gate electrode), it is possible to 
form the gate of Cs-on-Gate structure on a data line, and it is more desirable. In this case, since a data line 
32 can be covered by lower part extension 36a of the gate line 36, it is possible to prevent the bad influence 
of the horizontal electric field by the data electrode. 

r00501 This situation is shown in drawing 22 and drawing 23 . This example is the same as the example ot 
drawing 12 and drawing 13 almost, if the gate (it has lower part extension 36a) line 36 and the drain line 32 
are made into vertical reverse. Here, distance between the 1 st electrode 1 8 and the 2nd electrode 20 was 
made into the range of 6 to 20 micrometers. Liquid crystal was able to be driven only by this impressing the 
electrical potential difference not more than 15V to inter-electrode. It is checking that driver voltage 
becomes low, so that eel thickness is thick. As eel thickness, it was set as the range of 3 to 6 micrometers. 
And as deltand of a panel, it is 0.5. mum**0.2 The brightness of a good white display was able to be 
obtained at the time of mum. Furthermore, since it was a liquid crystal display containing the liquid crystal 
of a perpendicular stacking tendency, the configuration whose anisotropy of a refractive index piles up a 
negative optically uniaxial optical film was effective in improvement in a viewing angle. For example, in a 
liquid crystal panel part, the anisotropy of the refractive index of d and liquid crystal is set to deltan for eel 
thickness. Having used the anisotropy of d2 and a refractive index as deltan2 for the thickness of a film, 
deltanxd and deltan2xd2 were constituted so that it might become almost the same 

r0051] Drawing 18 and drawing 19 are drawings showing the example which uses the gate electrode ot a 
TFT substrate as a common electrode for a display. In this case, a liquid crystal display with the high 
numerical aperture driven by horizontal electric field is realizable. There is no 1st electrode 18 of the , 1st 
substrate 12 of the above-mentioned example, and it forms horizontal electric field with the 2nd electrode 20 
and 3rd electrode 26 of a substrate 14. [ 2nd ] The 2nd electrode 20 is connected to the source electrode 44 
of TFT38 and the 3rd electrode 26 is connected to the gate line 36. The gate line 36 contains lower part 
extension36a prolonged along with a data line 32 like the example of drawing 12 and drawing 1313 The 
gate line 36 contains 2nd lower part extension 36b further located in the central part of a pixel. These lower 
part extensions 36a and 36b serve as the 3rd electrode 26. , 
r0052] As shown in drawing 18 and drawing 19 , since a numerical aperture is raised in the drive using 
horizontal electric field, it is also possible to use the lap for the gate line 36 and part I 20b and 20c of the 
2nd electrode 20 as an auxiliary capacity. Here, the 3rd electrode 26 connected to the gate line 36 makes a 
non-selection period common potential, forms electric field between this electrode and 2nd electrode 20, and 
drives liquid crystal. It is possible for this to constitute LCD of a horizontal electric-field mold whose 
numerical aperture improved more. Moreover, as a configuration at the tip of lower part extension 36a 
lengthened on the data line, apart from the vena contracta for TFT38 formation (part shown all over [ A ] 
drawing) in order to impress uniform electric field to liquid crystal, it considered as the configuration which 
lengthens the tip of lower part extension 36a separately (part shown all over [ B ] drawing). 
r00531 Drawing 20 and drawing 21 are drawings showing the modification of the example of drawing 18 
and drawing 19 . In this example, the gate line 36 contains lower part extension 36a (gate electrode 40) and 
upper part extension 36c which are prolonged along with a data line 32. TFT38 is formed in lower part 
extension 36a and upper part extension 36c becomes the 3rd electrode 26. Furthermore, the gate line 36 has 
36d of central extensions prolonged in the center of a pixel, and 36d of central extensions also serves as the 
3rd electrode 26. In this case, upper part extension 36c is lengthened in parallel with a data line 32 .in the 
case of a data line 32. And the vertical part of 36d of central extensions laps with part I part 20b ot the 2nd 
electrode 20, and part II part 20c, respectively, and forms auxiliary capacity. 

r00541 Although there is no 1st electrode 18 of the 1st substrate 12 in the example of drawing 21 trom 
drawing 18 it cannot be overemphasized that the 1 st electrode 1 8 can be formed in the location of the 1 st 
substrate 12'corresponding to the 3rd electrode 20. Drawing 24 shows the example of a drive wave in the 
case of using the extensions 36c and 36d of the gate line 36 as common. OFF of the relation of a drive of 
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TFT38 to the gate It is required to impress about minus 5V as an electrical potential difference. Since it is 
the translation which uses this as common, it is required to also shake a data electrical potential difference 
focusing on these minus 5 V. -10V were put in as criteria of the driver voltage of a driver, and this 
configuration was realized. Since the data itself enter as logic to 3 V, it needs to be adjusted. 
[0055] Drawing 25 and drawing 26 show other examples which impress slanting electric field. In this 
example slanting electric field are formed between the 1st electrode 58 and the 2nd electrode 20. The 1st 
electrode 58 performs the same operation as the 1st electrode 18 of drawing 1 . However, the 1st electrode 
58 and 2nd electrode 20 are located [both] in the 2nd substrate 14. ^ _ „ . . lyl _. _ . 
[0056] The 1 st electrode 58 is arranged in contact with the substrate side of the 2nd substrate 14. The 2nd 
electrode 20 separates from the substrate side of the 2nd substrate 14, and is arranged. Specifically, the 2nd 
electrode 20 is formed on the layer 50 of silicon nitride, and the layer 52 of an amorphous silicon. That is, 
although the layer of a source electrode is prepared on the layer 50 of silicon nitride, and the layer 52 of an 
amorphous silicon in case TFT38 is formed, the 2nd electrode 20 is formed on the layer 50 of silicon nitride, 
and the layer 52 of an amorphous silicon with the layer of a source electrode. 

[0057] Therefore since height differs, the 1st electrode 58 and 2nd electrode 20 can form slanting electric 
field Orientation' without disclination is realizable by utilizing this slanting electric field. Here, it is 0 3 as a 
gap of the layer of the 1st and 2nd electrodes which form slanting electric field, mum It is 0.6 desirably 
above mum Little display of especially disclination was realizable at the above time. That is, it is the 
thickness of the layer 50 of silicon nitride, and the layer 52 of an amorphous silicon 0.3 mum The good 
display was realizable by considering as the above. 

[00581 It is also possible to prepare a special layer besides the layer 50 of silicon nitride and the layer 52 of 
an amorphous silicon for attaching the difference of the height of the 1st electrode 58 and the 2nd electrode 
20 For example it is also possible to apply ultraviolet-rays hardening resin, to form an electrode on this, to 
connect with a source electrode, and to separate the location of a source electrode from a glass substrate 
more. In this case, the electric field between the 2nd electrode 20 and the 1st electrode 58 in the layer of a 
gate line become aslant more. . 

[0059] Although the upper example explained the reverse stagger, even if it is a stagger mold, it is possible 
to realize the same configuration. In this case, the gate used as a common layer becomes the location most 
distant from the substrate, and the 2nd electrode turns into a pixel electrode to the 1st electrode whose 2nd 
electrode of drawing_25 and drawing 26 is a common electrode. Moreover, SiN The physical relationship of 
a-Si becomes reverse, or it is SiN further on the lap of SiN and a-Si. It becomes the existing configuration. 
In this case, since there are two layers of SiN layers, the difference of the height of electrodes may become 
large further. , , , 

[0060] Drawing 27 is drawing showing the example which each electrode becomes trom two or more 
parallel electrode elements within 1 pixel, in order to explain the liquid crystal display by the example of 
further others of this invention. Drawing 27 is drawing which looked at the electrode configuration in 1 
pixel from the upper part of one substrate of a liquid crystal display. The 1st electrode 70 is formed in the 
shape of a ctenidium, and has two or more parallel electrode elements 72. The 2nd electrode 74 is formed in 
the shape of a ctenidium, and has two or more parallel electrode elements 76. The electrode element 72 of 
the 1st electrode 70 and the electrode element 76 of the 2nd electrode 74 are formed by turns in parallel 

raXill Drawing in which drawing 28 shows the condition at the time of no electrical-potential-difference 
impressing the liquid crystal display of a slanting electric-field method, and drawing 29 are drawings 
showing the condition at the time of electrical-potential-difference impression of the liquid crystal display of 
drawing 28 In drawing 28 and drawing 2929 , a liquid crystal display 10 contains the 1st and 2nd substrates 
12 and 14 and liquid crystal layers 16. Furthermore, the 1st substrate 12 has the 1st electrode element 72, 
and the 2nd substrate 14 has the 2nd electrode element 76. As indicated in drawing 27 as the 1st electrode 
element 72 and the 2nd electrode element 76, in the direction parallel to a substrate side, it shifts mutually 

m062] The 1 ! sfelectrode 70 which has the 1st electrode element 72 can be formed in the 1st substrate (color 
filter substrate) 12 from drawing 6 like the common electrode 18 shown in drawin g 26 . The 2nd electrode 
74 which has the 2nd electrode element 76 is connectable with TFT38 of a active matrix from drawing 6 
like the pixel electrode 20 shown in drawing 26 . 

[0063] The perpendicular orientation film (not shown) is prepared in the 1st and 2nd substrates 12 and 14 
including the liquid crystal which has a dielectric anisotropy forward in the liquid crystal layer 16. 
Therefore, at the time of no electrical-potential-difference impressing, orientation of the liquid crystal 
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molecule is carried out at right angles to a substrate side ( drawing 28 ), and orientation of the liquid crystal 
molecule is carried out in accordance with slanting electric field at the time of no electrical-potential- 
difference impressing ( drawing 29 ). This operation is the same as that of a front example. 
[0064] Drawing 30 is drawing showing the condition at the time of no electrical-potential-difference 
impressing other liquid crystal displays of a slanting electric-field method. Also in this case, the 1st substrate 
12 has the 1st electrode element 72, and the 2nd substrate 14 has the 2nd electrode element 76. As indicated 
in drawing 27 as the 1 st electrode element 72 and the 2nd electrode element 76, it shifts mutually in the 
direction parallel to a substrate side, and is mutually arranged in parallel in it. In drawing 30 , the level 
orientation film (not shown) is prepared in the 1st and 2nd substrates 12 and 14 including the liquid crystal 
which has a dielectric constant anisotropy forward in the liquid crystal layer 16. Therefore, at the time of no 
electrical-potential-difference impressing, orientation of the liquid crystal molecule is carried out almost in 
parallel with a substrate side. At the time of electrical-potential-difference ****, orientation of the liquid 
crystal molecule is carried out in accordance with slanting electric field. The example to be explained from 
now on is applied to both the liquid crystal display of the perpendicular orientation mold of drawing 28 , and 
the level orientation mold liquid crystal display of drawing 30 . 

[0065] In an electrode configuration as shown in drawing 27 , if a location gap arises when sticking the 1st 
substrate 12 and 2nd substrate 14, the gap between the 1st electrode element 72 of the 1st substrate 12 and 
the 2nd electrode element 76 of the 2nd substrate 14 (inter-electrode spare time) will change, and an 
electrical-potential-difference-permeability property will change at the time of use of a liquid crystal 
display. Drawing 31 is drawing showing the example of an electrical-potential-difference-permeabihty 
property when liquid crystal is carrying out orientation perpendicularly to the substrate at the time of no 
electrical-potential-difference impressing with the liquid crystal display of a slanting electric-field method. 
Curve P shows an electrical-potential-difference-permeability property when inter-electrode spare time is 10 
micrometers, in case the inter-electrode spare time of Curve R is 6 micrometers as for Curve Q, when inter- 
electrode spare time is 15 micrometers. An electrical-potential-difference-permeability property is greatly 
influenced of inter-electrode spare time so that drawing 31 may show. Therefore, when sticking the 1st 
substrate 12 and 2nd substrate 14 in the assembly of a liquid crystal display, it is necessary to pay careful 
attention so that a location gap may not arise, and a manufacture margin is very small. 
[0066] Curve S is drawing showing the electrical-potential-difference-permeability property at the time of 
equalizing the three above-mentioned curves. Curve S shows the case where two or more inter-electrode 
spare time is intermingled in 1 pixel. In this case, as shown in Curve S, an electrical-potential-difference- 
permeability property becomes gently-sloping and its permeability change by voltage variation decreases. 
Moreover, when a lamination gap of the 1st and 2nd substrates 12 and 14 arises, the field which an 
electrical-potential-difference-permeability property shifts to a low-battery side, and the field shifted to a 
high-voltage side are generated, and it becomes smaller than the time when inter-electrode spare time has a 
uniform change of 1 pixel of the whole. The above reason enables it to suppress change of the electrical- 
potential-difference-permeability property by fluctuation of the electrode width of face at the time of a 
lamination gap or manufacture. 

[0067] Drawing 32 is drawing showing an electrical-potential-difference-permeability property in case there 
is a lamination gap of the 1st and 2nd substrates with the liquid crystal display of a slanting electric-field 
method. In Curve H, Curve I shows an electrical-potential-difference-permeability property when a 
lamination gap is 5.8 micrometers, in case the lamination gap of Curve J is 0.4 micrometers as for Curve J, 
when a lamination gap is 3.9 micrometers and a lamination gap is 1 .8 micrometers. By lamination gap, two 
different inter-electrode spare time arises, and since [ whose an electrical-potential-difference-permeability 
property is two steps ] it becomes stair-like, and it unites and extent of a gap changes with liquid crystal 
panels, an electrical-potential-difference-permeability property changes with liquid crystal panels. 
[0068]' therefore, the 1st electrode 70 and 2nd electrode 74 - the inside of 1 pixel - setting - from two or 
more parallel electrode elements 74 and 76 » becoming ~ at least the electrode width of face of the 
electrode elements 74 and 76 of the 1st and 2nd electrodes, and one side of inter-electrode spare time - un- 
- uniform - making - even if a location gap arises by things - change of an electrical-potential-difference- 
permeability property - few - making . Drawing 33 to drawing 44 is drawing showing the example which 
at least one side of inter-electrode spare time made electrode width of face as [ uniformly / un-]. In any case, 
deltaepsilon of 4 micrometers and a liquid crystal ingredient of eel thickness was 14.8. 
[0069] Drawing 33 is drawing showing the example of the electrode elements 74 and 76 into which inter- 
electrode spare time was changed, with electrode width of face fixed. It is parallel and the electrode width of 
face of the straight-line-like electrode elements 74 and 76 is fixed at 4 micrometers. In the example, two 
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electrode elements 74 which form slanting electric field, and the inter-electrode spare time between 76 (part 
which light penetrates) were 12 micrometers, 10 micrometers, 8 micrometers, 12 micrometers, 10 
micrometers, and 8 micrometers. Drawing 34 shows the electrical-potential-difference-permeability 
property at this time. The inter-electrode spare time from which plurality differed is intermingled, and in 1 
pixel, the electrical-potential-difference-permeability property corresponding to each inter-electrode spare 
time appears, and, on the whole, it becomes those sums. 

[0070] Drawing 35 is changing electrode width of face with 8 micrometers, 6 micrometers, and 4 
micrometers, making inter-electrode spare time regularity (10 micrometers). The electrode elements 72 and 
76 are arranged in parallel with the shape of a straight line, and carry out two or more change of the 
electrode width of face. Therefore, in 1 pixel, the electrical-potential-difference-permeability property 
corresponding to each electrode width of face appears, and, on the whole, it becomes those sums. Drawing 
36 shows the electrical-potential-difference-permeability property at this time. 

[0071] Drawing 37 arranges the electrode element 76 by the side of a TFT substrate in fixed width of face 
and a fixed pitch, makes the electrode element 72 by the side of a color filter substrate the configuration of 
trapezoidal shape, and is changing inter-electrode spare time. The electrode width of face of the electrode 
element 72 of trapezoidal shape was 4 micrometers by 12 micrometers and the narrow part in the large part. 
Inter-electrode spare time was 12 micrometers by 8 micrometers and the narrow part in the part where the 
electrode width of face of the electrode element 72 is wide. Inter-electrode spare time changes to the 
longitudinal direction of the electrode element 72 continuously. Drawing 38 shows the electrical -potential- 
difference-permeability property at this time. 

[0072] Drawing 39 arranges the electrode element 72 by the side of a color filter substrate in fixed width of 
face and a fixed pitch, makes the electrode element 76 by the side of a TFT substrate the configuration of 
trapezoidal shape, and is changing inter-electrode spare time. Dimension relation is the same with having 
made the example of drawing 37 reverse. Drawing 40 shows the electrical-potential-difference-permeability 
property at this time. In drawing 37 R> 7 and drawing 39 , since the electrode element is made into the 
configuration of trapezoidal shape, there is countless different inter-electrode spare time, a countless 
different electrical -potential-difference-permeability property corresponding to them appears, and, on the 
whole, it becomes those sums. 

[0073] Drawing 41 makes the electrode elements 72 and 76 a stair-like configuration, and is changing mter- 
electrode spare time. In order to change inter-electrode spare time finely at this time, the level difference of 
a stairway is shifted with the electrode element 76 by the side of a TFT substrate, and the electrode element 
72 by the side of a color filter substrate. To drawing 37 and the inter-electrode spare time of drawin g 39 
changing continuously, the comparatively same change of change of drawing 37 and the inter-electrode 
spare time of drawing 39 comes out comparatively, and the inter-electrode spare time of drawing 41 changes 
discretely. In order to change inter-electrode spare time as finely as possible, the stage of each electrode 
element of the 1st and 2nd substrates is shifted. Drawing 42 shows the electrical-potential-difference- 
permeability property at this time. 

[0074] Drawing 43 is changing inter-electrode spare time by making the electrode element 76 by the side of 
a TFT substrate, and the electrode element 72 by the side of a color filter substrate cross. The electrode 
element 76 by the side of a TFT substrate is formed at the include angle of 30 degrees to the same bus line 
to the electrode element 72 by the side of a color filter substrate being parallel to a bus line (for example, 
bus line 32 of drawing 6 ). The electrode element 76 by the side of a TFT substrate is arranged in the pitch 
of 16 micrometers. In this way, countless different inter-electrode spare time is made. Drawing 44 shows the 
electrical-potential-difference-permeability property at this time. Moreover, the electrode element 76 by the 
side of a TFT substrate is made parallel with a bus line, to a bus line, an include angle (for example, 30 
degrees) may be given, and the electrode element 72 by the side of a color filter substrate may be arranged. 
[0075] In any [ of drawing 43 ] case, it has the structure by which extent offset is carried out where change 
of inter-electrode spare time is in 1 pixel from drawing 33 to the lamination gap of the 1st and 2nd substrates 
12 and 14. Moreover, if change is given to inter-electrode spare time within 1 pixel like drawing 43 from 
drawing 33 , it will come to have two or more electrical-potential-difference-permeability properties in 1 
pixel, and the electrical-potential-difference-permeability property of 1 pixel of the whole will become the 
sum of two or more electrical-potential-difference-permeability properties. Consequently, the behavior to 
the electrical potential difference of permeability becomes loose, and change of an electrical-potential- 
difference-permeability property becomes small to change of inter-electrode spare time. 
[0076] In the liquid crystal display of the slanting electric-field method of the conventional method, as 
explained with reference to drawing 32 , two different inter-electrode spare time arose by lamination gap of 
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the 1st and 2nd substrates, and since [ whose an electrical-potential-difference-permeability property is two 
steps ] it became stair-like, and it united and extent of a gap changed with liquid crystal panels, the 
electrical-potential-difference-permeability property changed with liquid crystal panels. In the liquid crystal 
display of the 15 mold XGA of the slanting electric-field method which has the stair-like electrode elements 
72 and 76 like drawing 41 , there is no change of the electrical-potential-difference-permeability property by 
lamination gap of the 1st and 2nd substrates, and the difference in the electrical-potential-difference- 
permeability property by the liquid crystal panel was not found. 
[0077] 

[Effect of the Invention] As explained above, according to this invention, a numerical aperture is high, it is 
bright, and it is possible to realize a liquid crystal display with a good viewing-angle property. Moreover, 
the small liquid crystal display of change of an electrical-potential-difference-permeability property can be 
obtained. 
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*i5i, ^^Sti5«fcp^2©t8«i2 0A>5)Il 

©mm s^M*on>m>Wf&£*iz>o m#tttt«B^ 

2©««2 ot©K©K«tiitSBlS i ewm^J-it^-c 
20 \i\ itot, f irotSi 8 t^2©mffi2 

0 t^tf¥B©«Mttlt«!«)i>:/h$<, S«oil-*)-b 

$%ei on. «s*iSii«*ffi»iMffis*^e©-ai: 

iff*. 

[0 0 3 1] ffiffirtsepanSfiSix ^KI-IBIr] Llol 
©Sltt*©**14 5 %A ^ Wf 

^•si pi-iei^-rs. i®*F*3©#<©^Bi^-T-ttx 0 

1 (A) ©»b@l (B) -#tP©T^A-XI^ 

|ot> 01 (C) lc^$tiS<t 5 ?KS*^^Bi 
o© ibis^&i o a te!E5v\ y ^ 

©/iV>*^«rHmi-5 w i fls-C-# So 
[ 0 0 3 2 ] 0 2 1*0 1 ©JRSS^Se©lt^J*^'t- 
0T'fo5, 02(C*3l^-C«, MSl©m&l 8 35.0=^2 
©m«2 0 a a5gS2©£«l 4©^lcUWP)tl-Cl>5o 
^fail 1 6 liSttgEfiMT-fioIE©^^©^^* 

-re^aisr^tfo ^t, mjE^EniD$ti?>ix is*^ 

40 |6rf5. L^U. 2o©tSl8a, 2 0 a Fal©* F^SB 

i-fiLS-rsfKBi^^ii, *^gi5ffl!i©^Hi^©ifli6]*i6i 
icft 5 ©*»fc4gwffly©»?Bi^©iafRi*^iw^ 5 ©^ iJ F 
EfflrefcU, «*oBrt**'F«*.w)it5. »ot, 0 2 
(C) lzm£ft,Z>±?l^ «fi**Jtl©lISKWl 

[0 0 3 3] aiCff^Cfc'V^T, WWW* 

©fltt*©^*^^*'-^?)^-^!*, *ft^-?-f±«#K 
»LTSB:(::|2(6]-t-'5i?lw^5o rti«^J^.«0 2 
(B) ©*H»fctt«-*a*fl#-?©ElfQfc£»-f5. 
60 i©m^-lc« N Kft^ttliiA/ifSitErtlU-CV^T, 
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[0 0 3 4] 0 3 f20 1 ©«j*©£ft#I&5H"B - C*> 
§ c @3 (A) tt«£ESrPPJDUTV^V^i: 

U 0 3 (B) t*mJ£*m\\LX\,^Z>k$<Dm 
U H.3 (C) tt«E*B]JWL-CV*5 4: 

«12, l 4t, ^lS:^m2coS«l 2. 14©HC 

[00 3 5] & 1 0>«S 18**1 <£>S« 1 2 fclRtt b 
ii. #2©««2 0fitfS3Wtfi2 6^ff20Xfil 
4KK»tfe*t6« mi^*«18 > i2^1S20M 
m 3 <0®4& 2 6 120 3 ©Kffifcftitft*!*! i-s < 
{w|St/5o *2<DtS2 0tt»l©t«18i:(l, 5V 

i*s (k6^tt«*H-s) fetts. bisk. 

m*ji*tt*53E-e*>6. s&fc* sa:ei*aJBt2 2. 24 

[0 0 3 6] S£oT, 0 3 (A) Klq%£J'b&£ 0 ft 

0 3 (B) fc«S*t5±5R:. 
il^fil 8i:*2G9tt«2 0£tf)M, RXfi$83<Dm 
g26 <hf?2tf>««2 0 i:ora{cmJEE*PPJ0S^5i:, 

8 Rt/IR 3 2 6 -IrJ^ 5 SJWJB/ft * tb5 0 

[oo3 7] &&s#tra«#tsrWB-*- 

££1-5 J: > ^3 (C) \^£tiZ>£ 5 » 

0<Z)11B*««1 0 attM5V\ 7^** 

il^SKl 2{2*9-"7>f A'* 2 8 ATI?? y9**Y 
!) 3 0 Wt5*7-7-<^I«-C*)5 0 *9- 
^7^/1-^ 2 8J4*fe©B*2 8R, ft&0ffj3i2 8G, 
Bid 2 8 B tfo * 1 1 8 12:79 V 

[00 3 8] 79 h y 3 012* oA5<D41 

tciUSKDSSl 2^»bTJg*S*tTV^5« *9- 
2 8l2:/9 y^^M)?^3 0<D±.\Zl&&£tl 



10 

9-7^* 2 8f*»l©««ll 8K«ai-5^9 jy^ 
h U ?*3 0(Ogp^tl*3VN-C^y ^/ ha**>J*&*U ^ 
l<D®ffil 8<o±^tt*5-7>f /^*Ji^s^lllv^J: 51-* 
oTV^a. ElftBl2 2*«±^l6atTV^5J:5lw*^S 
gfl#;&**9 — -7 4^9 2 8<D7}) y h<Dm&X*ibZ>o 
[0 0 3 9] 12 1 4 f2T F T (B**i*). 

*LfcTFT»«-C*>5. TFTSSttfc^ttfclJEtfS 

io fcTFTtrSMfcbfct>©"C*>*. TFT»y-b7>f^ 

6 0 9 s — #9-f ^3 2ttJHlO««l 8©T*«-*0, 
%2(OmM2 OI2 2o(D*l (DfilS 1 SO + F^t-fcSo 
-coip^LT, Sl^til8ds^ygit&^ 

* 2 o*s 2 o tmmwfett 6o 

[0 04 0] 0 5 120 4 0*JfiWO«»«S:*i-H-Cfc 
20 5 Q r.©«-Ctt, I TO(0^1S3 4***9 — 7 -f/l^ 
?««-e*>5»l©lifil 2K:»jft*;ftS. *9-7>f 
)V9 2 812 1 TO^^tS3 4<0±^^J*$tlTV^ 
So 04 (Omtmm^ *7-7^;^2 8i:B7jy 
F«^til <Ollil 8 5 I TO<Og&# 

a** y y h^ibllttJbTV^c %y—y 4^9 2 8121 
- 2 ^ m i: ifcRWl^V^feU* 7-7 ^ 2 8t'S 
frtiTV^ I TO(0-<^S^3 4<08B$>f2SftftS:iMW"' 
5©CBWL4V\ B4AVB50i«tt»t 

so [ 0 0 4 1 ] 0 6 RXim 7 (20 4 (DgMmW&ftWi:^ 
"To y- V 7 41/3 6 tT r -^9-Y>'3 2 ^cO^^SCJ- 
TFT3 8#M^tV^ 0 TFT3 8(2y-btt® 
40^ KWy«l4 2i, y-^mffi4 4<>Sr^ 

Sf2CDm«2otty-^m«4 4^e>y-b9>f ^ 

3 6 ispfi L ^H*^> I t 1 MSB*"CJ£tJ t 5fBl«B^2 0 b^r 
gtf-^7^y3 2<lr¥ffi:^Sc * 

[0 0 4 2] mi<OW& \ 8(2^9 jy^^M^^^30 
^±oT«*S*tfct>WC*>o"-C, TFT38S:iV\ 
40 £of-^7^ >32 ^±*Hf f — * 9>T V 3 2 £ 9 t 

T-r-^9^^3 2KfiftoTi39, rftd J; o T^- 
^7>f^32 ^6*ft^5«*©*»S:WJk-r5 ±51- 
ftoTVNS, 0^»9, SBl ^Sffil 8 ^^-^9^ V3 
2iont?»**ft5«#^J:9**«)BMoaft6« 

m*x%z>&. n^tffii 8>cJiffi$nTVN5o-e* 

«f4»»*iXftV^ *9-7HT^*-2 8I2^S£$^T 

[0 0 4 3] 0 8&V0 9f206&t^0 7O^Jfi^J^ 
so JgflajSr^-To ro^JtwJoV>Ti2, *2co«ffi2 0l2y- 
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* vmxfzm i n& 2 0 b zmx?-* 7 4 y 3 2 1 ¥ 

tf^ffitf, £^f-'/-h7-1'V3 6<!:fi#oT5£tf5m 
2 35^-2 0 cS:=fri-S, rwipl-LT, I2©ti2 

10044] 010 Rum 1 1 140 8 xtf0 9 routed 

w©#lT-|4, l2Otffi2 0liy-^t«4 4A^y- 

s^-r^s 6 tw-mmm<D^mu%X'}gTj-^m\u^ 

2 0 b^r-^7'fy3 2 ir¥=ffl-2*jgo:TV^o 
^f>iC x 1 ©®£l 8I4 2#©352©®*12 Oroffifl- 
ffllllwfcSi tfct;:, f l©tffil 8«!2*Of 2©1S 
2 OW+F^i-iiJD^^Sc :©i5iat, f 2©tffi 

T-asm^ixSo w**4#8<m±i^-£r tt^ifs 

10 0 4 5] El 2Xtf01 31401 OS. INS HOi 

7 ? -^5-l'>-3 2l-»oT0ffiT?T^^#«^nfc^* 
BB:»3 6a£rWU x- * 7 4 V 3 2 tt&gUi 4 6 
U^-h7-fV3 6©ig*g|5#3 6 a±I^J5g§iX 
S„ TFT38(4y-h7^>-36roT*®ggC^3 6 

[0 0 4 6] 12(01412 0 l40ffiT-JL*(Cfi: 

tnTFT3 SKgEj^SftSiSKftoTV^,, -tit 
t>h. S82cottffi2 Ote-h^K&g-f 5TFT 3 8OTV 

•tit^e>*ri^ft^oTy- V3 ei-^-oTiiVs 

Sng|5#2 0 b ^*>P>W©^Jtl^«Uw2*l^ 
fcoTT^KJftfS. f 2©ti20©y-h7'fy3 
6lC?BoT3gU55Sgl8P^2 Obtt, ^-hy-T^36 
iMoT«^n5. fct, flfrro^J-ett^ 1 g|555- 2 
0 bliy- >3 6 i «3 'L.iS^^rtiaKcjST^XV^fc 
<r>X\ BBP-^$r{£T$-ti:T^!t^, ~ ©JOfeM-miJBP 
^ilKftS. miSB#2 0 bXtfg£2a5#2 0 

c 14^- h 7^ V 3 6 i«*oTffiK)S*Sr^-r5c 
[0 0 4 7] Ei 1 4X0=111 5i40 6Xtf0 7©HJfe0iJ 

tz<Dtm®o%3<Dmm2 6^eg^©#^ic^$^-c 
v^s. mz<r>mM2 6i4y- vuvz 6 ^isciicf 

^$^5, 3?3©«S2 6I4JB1 ©««1 8 iWHtffil:: 
r^4 5lC, TFTSfifl|l:i2Otffi2 0S 
tf»3 ©«« 2 6 *»ttfc»£fctt*ifci««ftfc* 5 » 
P*tT**5tV^IB]«tt*>5^ 
*#fcaE»-*-6«tea J **V\, $fc, f2©t«2 0© 
%\W*2 0 bXtfH 2gfl#2 0 c £Jg3©«ffi2 6 £ 



(7) 

72 

[0 04 8] 01 6Xtf01 71401 4Xtf01 5©H 
lt«©*»«t»s S?3©mffi2 6SrW3li«f*txiJ0Lfc 
^J«r^-r0T-fc5o -©#£\ ^2©«*i2 OI4 2&fc 
£l©Sffil 8Xtff5 3©®gi2 6f4 3£ifc5 0 £ 
©±51-, B^^S")LTfli3$tb5 0 S&3©®£2 6 
f4#tti;:ftoT^5 0 a^ytftt-fcSiirotliiB 

to Xtf/Xf4^ 3 ©flHS2 6(4^-^7^ V3 2 &3VI4 
f- 6*»6©»tffOl5»**ei«l!li-5fc 

#J;il40 6 ri> 0 1 7 ©Hlfe0«-ef4r © r t &&miz& 
^■ttWcftttt-sX^Z. 

[0 0 4 9] ^±<Dmmmxfi. m*? ^-iotf 

[0 0 5 0] CO^=Sr0 2 2Xt50 2 3lc*-t" 0 z\<D 

mmmtt (t#«**#3 6 a y-h7^> 

3 6 t KWV7'fy3 2 fcft±TJi!l-i-*ttfH 1 2X 

twai 3©iafc«i«ffra*-c*>5 0 - - t*. ^ lot 

ffil 8tf 2©i«2 0trora©SEI8lf46Aim*»e)2 0 
iumO^HlrUfc, rtV(^i!3mfii^»-l 5 V«T©« 

30 mnmwzi£m.mw£t)m< tez>z.t*mm-Lx\,^ 0 

LT, /^WAndiLtli 0.5 ^m±0. 2 nm<D 
fijSiS(fi]tt©^Sr^tf^fB*^S-C*fo5cC)T-, JEW 

SB^iifc^r-fe/wjssr d , miknmmmomjj&z a n 

iUT, A n X d t An2X d 2 t=Sr»itf|^— 5 
[0 0 5 1] 01 8Xt501 9l4TFTS«©y- hM 

©s«i 2©fn©msi 8(4/i<, ^2©a«i 4© 

S2ffltffi2 0Rtfm3<om.m2 6\z£r)tfimWZMf8. 
•t-5<t5l--f-5o ^2©Sfii2 0I4TFT3 8©V-^ 
ttffi4 4(C^$ii,fc'b©-r*fe"9, ^3©««2 6l4y 

-h7j>3 6\zmm£titzi><Dxbz<, 012X1*0 

so 1 3©HJte^Jtl^«ir, y-h5-f^3 614^-^7^ 
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V3 2fc»oT«t*5T#B«W£3 6 a ££t?„ f- 
Y y-i v 3 6 14$ blcii*©*&ffi#l;:ftfi-t-5S8 2 © 
T7j3£:KS5# 3 6b £^t?, CtlC><DT*®fia5^ 3 6 
a, 3 6 btf5£&3©«12 6 iftS. 
[0 0 5 2] Hi 8&1/01 9lw^^tl/5i 0 lltfl 
JUSrffl^fcBttfcfcv^ Mn*«ritii±3*$fc»!>, y 

- hy4 y3 6 £IB2©fl;«2 o©Sgig&#2 0 b^tf 

2 0c £©«&*) SrfctS&SSt LTJlV^Cit^JfgT- 

2©tt«2 0 b(r>mzm.ft*l&l8.\'XWL&tcW.Wi-tZ>o 
iftfUiU. 4 9l!8n^©fa±L.*:8t«#S©LCD£ 

tfUfcT**ft»»3 6a©jfe«IO»tti:U-C» TFT 

3 8JlMffi©<TJsft (H^Af^L-fcas^-) tliSiJJC, 
B£ Sr RWD-T 5 fc * fcBBTJfrB**** 3 
6 aCD$feffi$-{*«1- (ia*B-e^L£:gl5#) S^il 

[0 0 5 3] 0 2 OMi2 1(401 9 ©Si 

*«©*J!f«SrSH-Ba-C*>5. £©«l:i*JV*-Cfi, y- 

h 9-Y V 3 6 I4y-* V 3 2 fc»o-CBt*5T#B 
ggp#3 6a (y- h«ffi4 0) &U=±*MftgI5^3 6 

c Sr^tfo T F T 3 8 I4T77MSSB# 3 6a fcK»t 

y- h?-r y3 ettiii^ro^^t^usstf^sssc 

^36d?rtU *ffej£:ttas#3 6 d tf&3©W£2 6 
:©i^l:it ±#Ji£Si5#3 6 c!4y-*5 
y 3 2 l:Wf lef 5-f y 3 2 t, ^ L- 

i?lSi5#2 0 b&m&2gB#2 0 c £ ^iveftfift o T 

[0 0 5 4] 01 8^P)0 2 10||itefiHC*JV>Ts mi 
©Sffil 2©?gl©««l 8I4#V^s, 3!3©®ffi2 0 

K.n&-tz>m i ©*& i 2 ©&«£& i ©m® 1 8 *wt 

ttZZ i:l4#5 *T-tftV\ 02 4J4, y 

- h7-T>-3 6©jiggi5^3 6 c, 3 6 d fcn^-^i: t 
TfflV^S^Kf&jfi^MSr^-r. TFT3 8©igf!)© 
Bfi^b, y- h©0FF Lt^'ft^ 5 Vg&£ 

fRTfc$©T\ f-^tfft)-©^^ 5V*«t>«t>K: 

T-iovsrA*trc©«**i6aufc. y-* £fti4#j;t 

-CJ4&5 0 

[0 0 5 5] 0 2 5&tf0 2 6<4^*m*?rPnJD-r5ft6 
©HJS0)J£^-t\> w©Wl!l*iV^TH:, f l(Dt«5 8i 
m 2 Ot«2 0 ioBfftfttffSriftStS 4 0 l^fto 
T^5. Il<0lffi5 8lZfflZ-($mi Oil ©tt&l 8 

tra*©f^ffl*tfpt fcfc*u gn©«^5 



(8) 

i4 

[0 0 5 6] mi<on&5 8l4fS2©g«l 4©Sffiffi 
fc«LTE«3*VCV*S. f 2fflt*2 0ttfg2©£;£ 
1 4©S«ffi^ibBtiX-CI2fi$tbTV^5o AfrWIdtt, 
fl 2 ©Itffi 2 0 l4^{k-> y = V©S 5 0 &.tfT*->^;7 7 
*->JJ =>>-©Jl5 2©±f;iJl£j5&£;ftTV^.5o -fft;b*>, 
TFT 3 8^^i"S^tr, 3^©15 O&tf 

7^7r^->!) =>^<75g 5 2©±i£y— *flHg©Jf £ 
^itSdS, S*2©1i«2 0£ y-* «*£©!<!: it, 

[0 0 5 7] fto-C, f 10tffi5 8 k%i2<onM2 0 
i: I4S5 $ tfW<e 5 © T'£H&m# «r^-T 5 £ k i* T*# 

**fl^»#^6Bl Jtt*»2©««©B©1Vti: UT 
0.3 Mm MS L< 140. 6 ai £JLt©R#!C#!-y -f 

* ^ y : V 3 V©^J5CV*^S:limi- 5 r k j65tB5t5 
fc 0 BP*>x U 3 y ©I 5 o J^r i t;i'7 r ^ -> !) 
20 3^©J15 2©IP$S:0.3 mdi W±t"t"5C t t?ft»ft 

[0058] ^1©«^5 8 tl2©ti2 0©ffi$© 
^Sr#ttSiw|4^b»>y 3>-©@5 OR07 ; t/l'7r^ 
->y ay©|5 2©ftfel^SiJftSSrta:»-t5r irtWtet? 
*>5. «*tf****ftlMB«:MHIiU r©±{cm«* 
f^Lty-^tSiMU y-^««©fi£BSrJ; »9 

ffi^ss^^Brt-^ttPitg-cfcs. w©#-^, ^2© 
m«2 oiy-h7^ ^©ct-fcsmi ©m«5 8<t© 

^©«^*5i»3M*!)^ft5, 
30 [0 0 5 9] ±©#]-CI4jg** -y^-|coV^•Clft0Jbfc 

^Ifgr-fcs, z.<F>m&\z.\-&^* : -s<nmkti:Z> f f- 

tS4S*»5>l*ilfcffiB»-ftt>s @2 5MI22 6©I2 

H^ttSl-ft5o SiN i:a-Si©(£eM^7iS®!tift 

5;!>$>5W3SiN,a-Si©a&>) ©±l-!llCSiN /JSfeS^ 
iSlCftSc r©#-g-{Ci4SiNJid5 2@fc5fc«)$ "bi^m 

[0060] 027 «^?«© $ t>iz.t&e>mi&mz. ±5 

4Ill!©tiB*i»645«*»t.Ht*S. 0 2 7 14 
-BBrt©«««l««rB*B*it!iBo-*o«g©±:* 
*»6J!,*:B-C*>6. B 1 ©««7 0 tt«*RfcHfj** 
tb, ¥ff ftS^C©««S* 7 2 «r#*-5. ^2©«ffi7 
4«t»«ttK»«*ii, sPfT4B»o««KB7 6*# 

-r^o mi ©m«i7 o©mss^7 2^^2©m*7 4 

[0 0 6 1] 02 8 J4l4*fl;#7J^©«eBl**^S©* 
so JE*PPiD^f©^«SSr*1-0^ B 2 9 »B 2 8 (DWL&ftm 
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2 9\cm^x, ttA&psaiott, ia^2o« 
mm 2i±mi©mss*7 2Sr#t, f&2©g«i 4 

tt» 2 0<«K» 7 6 5 0 fB 1 ©««gifi 7 2 i 

S2©liSi7 6 1 110 2 7fc*S*l,5 i 5 \Z.WSM 

[0062] mi tonmrnm 7 2 *%-tz>m 1 ©m« 7 

OI40 6^e>H2 6lw^$^53*V«Hil 8 iridic 

5rt*5T?t5. ^2cd««S*7 6S:*i-S»2©« 
£ 7 4l*06*»e>0 2 6lw*$iX'5®^«<S2 0 t^tK 
latT^f^v h y **©TFT3 8{CgM$tl5 

[0 0 6 3] KM 1 6 tt3E©W«Jl#tt*#-*-S*a 
m 1 2 ©S« 1 2 , 1 4 I£I2£1EEIr]0( 

(H**i*) tfmibtiZo tot, «E*PniD^ficn 

«*^tt»tSflSt3iKfcErtlUr*J5 (0 2 8) , m 
5 (02 9) o c©f£JSr±, ffi©2£tt«£ra#-?*>$. 

[0 0 6 4] ia 3 o ttm^m^^(Df&(Dm&m^mm 

IS 1 ©£& 12IJS1 ©«4$5l!i 7 2S:#U * 2 ©£ 
«14«I2 ©«}g®§|f 7 6 4r^rl-«. ft 1 <Z>tt«S£ 
7 2 t g| 2 <DmM%% 7 6ili02 7 ± 5 

$nrv^-5, 03 oicfc^Tte, ^si6{iEro^i: 

2, 1 4{cii7K¥E(R]^ (0^-tt-f) *SK»tetL5. ft 

EKo-f-6. r^*»e>»Wi-5SS*W»4, 02 8©Si:E 
|S]iro$fa^gfW@3 o ©*¥Eipj§!iKA£^g 

[0 0 6 5] H2 7fc*3ii5J:5**«fllj*fc*sv>-c 
tt, 2 tm2(DS«l 4 i:£fl£ 9 S 

SS*7 2 ii2©S«l 4 ©£ 2 ©tt«gif§ 7 6 t© 
MOlWHt (SffiHBS) WfcflsU «Ed«§glO$ffll$ 
t«BE-»iMM«ta«Sefl:'*-5. 0 3 1 14£4©lt#*5£ 

©ffiKKc^ i o n mmm-it, temRi-trnmreWtf & * m 

©*§£©, «flE-»il*»tt«r*i-. BBS 1 

ft 5, lot, JKS*^ttWiia*fi:TJw*iV^-C«^i 
©Sffil 2 irSf?2©g*gl 4 i«riS0^to*5i:*^«ar 



(9) 

i6 

[0 0 6 6] **Stt±E©3oO**SrSp*&ft;L,fc» 
£©*ffi-Sill*1*te*jM-H-e*>6. ttttSfl— ti# 
rtl^**©««IBI«ASJBaEi-5»&«:*LTV^. CO 
•ft* dli*Sfc**Ji5J:5fc«EE-aa*»tti4*« 

Sfc, * 1 ftlf* 2 ©3S« 1 2, 1 4©M9£*Hi-r;h. 
©fCfctfmttWISW*--*© t # ± 5 'hS < *6. «±© 

[006 7] 032 »4^»s#*5S;©jKfi*^^e-em 
l 2 ©g«©fU; 0 £fe*i**kas 

sii*#tt**-r0T-fcSo ftHHttWD-a-i^fri*^ 

3 . 9 M m©i|-£\ mm I ttBA 5 ^fe-fr-f tltf 1. 8 u 
m©i§£\ ft*JH:te5-frt>*i**t**5. 8 M m©i§ 

20 3 2o©«ffiWHta*£C N m£E-Sii*4ttt/i5 2^©pg 

[0 0 6 8] ftot, £l ©tS7 0Ml2©tS7 

4 tt-lf^rt^*3VNT¥ff^»©«ffi^3!l 7 4,76 

IlMf 2©lS©lMt7 4 > 76© 
«S*li:«*IWffi(©^*< tt>— «-C«>SJ: 5 

tt©^k^>*V^J;pl'-rs- 5. 0 3 3^^ 

30 04 4l4m««t«W3iMBS©^^< ir<b-*d5^-«t? 

* A'fftt 4nm, jfoTatm© A eUl 4. 8 T'fcofc, 

[0 0 6 9] 0 3 SltttWI*-— JEKlLfcSS. 
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